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SELECTING MEANS FOR SETTING THE 
PARAMETERS FOR DATA COLLECTION 



STORAGE 



CONTROL AND EFFECT MEANS FOR 
CONTROLLING AND EFFECTING 
DATA COLLECTION 



STORAGE 



PROCESSING MEANS FOR PROCESSING 
COLLECTED DATA 



STORAGE 



ANALYSIS MEANS FOR ANALYZING 
PROCESSED DATA 
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J 

INPUT: MAXIMUM AND 
MINIMUM VALUES OF 
VARIABLES OF THE SYSTEM 



m 2 



11 



14 



12 



INPUT: CONSTANT 
PARAMETERS OF SYSTEM 
AND MEASUREMENT 



INPUT: PARAMETERS TO 
BE VARIED 



DIVIDE THE SPACE 
DEFINED BY VARIABLES 
INTO A GRID 



15- 



13 



INPUT: TIME POINTS 
tO, tl, 12 

r 



CALCULATE FOR EACH GRID POINT FOR 
EACH TIME POINT THE VALUE OF THE 
PARAMETER TO BE MEASURED 
I(tO), I(t1), I(K) 
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17- 



CALCULATE FOR EACH GRID POINT 
INTENSITY FUNCTION: 
I(t1) ~ I(tO) 

fl(tO)] (t1-t0) 



FIND MAXIMUM OF INTENSITY FUNCTION 



18- 



FOR EACH GRID POINT NORMALIZE 
INTENSITY TO MAXIMUM INTENSITY 
FUNCTION 



19- 



FOR EACH GRID POINT COLORIZE 
ACCORDING TO THE PROGRAM IN Fig. 



20- 



OUTPUT: t0.t1.t2. 
PARAMETERS, CALIBRATION MAP, 
MAXIMUM INTENSITY 



21 



ITERATION 



Application No.: 10/812,852 Art Unit: 2863 Replacement Sheet 





CALCULATE PATTERN/COLOR FUNCTION-C 


22 — 




-I(t2) 




I(t1) 




> 




23 — 


CHOOSE PATTERN/COLOR ACCORDING TO 


C<-0.1 FAST WASH-OUT/BLUE 




-0.1<C<0.1 MODERATE WASH -OUT/GREEN 




C>0.1 SLOW WASH-OUT/RED 
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fig. 4a 



C START 



30 



tO, t1 , t2, 
SYSTEM AND MEASUREMENT 
PARAMETERS, 
Kmin, Kmax, vmin, vmax 





> 


f 




K = Kmin 
v - vmin 
MAXIMUM INTENSITY = 0 










— > 






f 
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CALCULATE I (to), I(t1). I(t2) 
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K = Kmin 
v = vmin 



44- 



46 



INTENSITY (K, v) 



INTENSITY (K, v) • N 



MAXIMUM INTENSITY 
N = INTEGER NUMBER > 1 



COLOR 
(K, v) = RED 



48 



COLOR 


YES 


(K, v) = GREEN 
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COLOR 


YES 
< < 


(K, v) = BLUE 






COLOR (K, v) = BLACK 



v = v + 0.01 



TO 31 

JL 



57 



ITERATE 





K = K + 0.01 



OUTPUT: to, t1, t2 
CALIBRATION MAP WHERE EACH 
PIXEL (K.v) HAS A COLOR HUE/COLOR 
INTENSITY, MAXIMUM INTENSITY 




T 

( end 



58 
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fig. 5a 



C START 
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10, t1, t2 
MRI PARAMETERS, DOSE OF 
TRACER, BLOOD PARAMETERS 
Kmin, Kmax, vimin, vmax 
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K = Kmin 
V = vmin 
MAXIMUM INTENSITY - 0 
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CALCULATE I(t0), I(t1),I(t2) 
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fig. 5b 



F2 



73- 



K 


= Kmin 


V 


- vnnin 



74- 



INTENSITY (K, v) = 



INTENSITY (K, v) » 256 



MAXIMUM INTENSITY 
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COLOR 


< YES < 


(K, v) = RED 
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COLOR 


YES 


(K, v} = GREEN 


< « 


80 








COLOR 


YES 


(K, v) = BLUE 


< < 




COLOR (K, v) = BLACK 



u v 



TO 61 



87 




83 



v = v + 0,01 



J 



85 



K = K + 0.01 



ITERATION 




to, t1, t2,DOSE, MRI PARAMETERS, 
MAX INTENSITY, CALIBRATION MAP = 86 
MAP WHERE EACH PIXEL (M HAS 
COLOR (K,u) AND INTENSITY (K,v) 
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INPUT: SELECTED to, t1, t2 



T 



INPUT: SELECTED 
PARAMETERS 



T 



92- 



MEASURE I(tO) AT EACH SPATIAL UNIT 

1 



93^ 



STORE 



94- 



95- 



> 

ADMINISTRATION 


' 

OF TRACER AT to 






MEASURE I(t1) 
SPATIA 


AT t1 , AT EACH 
L UNIT 



96- 



STORE 



97- 



MEASURE I(t2) AT t2, AT EACH 
SPATIAL UNIT 



98 w 



STORE 
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INPUT: SELECTED to, t1 , and t2, 
CONSTANT AND SELECTED MRI 
PARAMETERS, INCLUDING SPATIAL 
PARAMETERS, SELECTED DOSE OF TRACER 














RECORD IMAGE 












122 — 


STORE 1 


















ADMINISTER TRACER AT to 








r 




RECORD IMAGE AT t1 






> 
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STORE 








> 


t 






RECORD IMAGE AT t2 
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STORE 
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102- 



104- 



INPUT: 
10, t1, t2 



INPUT: DATA COLLECTED, 
I(t0) I(t1) l(t2) 
AT EACH SPATIAL UNIT, 
MAXIMUM INTENSITY 



CALCULATE FOR EACH SPATIAL UNIT 
NORMALIZED INTENSITY 



COLORIZE EACH SPATIAL UNIT 
ACCORDING TO THE PROGRAM IN Fig. 



101 




OUTPUT: EACH SPATIAL UNIT WITH 
ITS COLOR HUE/COLOR INTENSITY 
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C START 



110 



t0,t1,t2, SPATIAL UNIT (n, m), 
n GOES FROM 1 TO n, m GOES FROM 1 TO m. 
I(tO ), m, Kt2) IN EACH SPATIAL UNIT, MAXIMUM INTENSITY 

I 



111 



114 



112- 

113 ^ rn = 1 



n = 1 



[T(t1) - I(tO)]. N 



NORMALIZED = ., 
INTENSITY (n, m) (I(t0)] (tl-to) (MAXI MUM INTENSITY) 

115 



V V 




116 1 

\ 




COLOR 


YES 

•* < 


(n, m) = RED 




118 




COLOR 


YES 


(n, in) s GREEN 


< < 


120 




COLOR 


YES 


(n, m) = BLUE 





n = n + 1 — J 



m = m + 1 



OUTPUT: EACH SPATIAL UNIT (n, m) HAS A COLOR HUE: 
COLOR (n, m) AND A COLOR INTENSITY: INTENSITY (run) 



126 
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156- 



v v 



C START ^ -—150 



limagel, Iimage2, I images FOR EACH PIXEL (n,m) 
to, tt . t2, MAXIMUM INTENSITY, 
nrnin=1 nmax = n mmin = 1 mmax = m 




152- 
153- 



n = 1 

F 



m = 1 



154 



NORMALIZED I image2(n,m) - 1 imagel (n.m ) 
INTENSITY (n, m) ~ [limageltn.m)] (tl-to) 



COLOR 
(n, m) = RED 



YES 



158 



COLOR 
(n, m) a GREEN 



YES 



160 



COLOR 
(n, m) = BLUE 



YES 




n = n+1 



167 

c end y ~2__ 






,NO \ 


i COLOR (n, m) = BLACK 


162 





m = m+1 



166 



OUTPUT IMAGE: EACH PIXEL (n, m) HAS COLOR (n, m) 
AND COLOR INTENSITY {n, m), TERMED 3TP IMAGE 
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INPUT: 

COLOR/COLOR INTENSITY 

OF EACH SPATIAL UNIT 
IN OUTPUT 126 !N Fig. 9 
OR 106 IN Fig. 8 




INPUT: 
CALIBRATION MAP 

IN OUTPUT 20 IN Fig. 2 
OR 56 IN Fig. 4 
















202 — ~ 


ANALYSIS OF THE DISTRIBUTION OF 
COLOR HUE AND COLOR INTENSITY 
OF INPUT 201 AND CORRELATION WITH 
CALIBRATION MAP VARIABLES 















OUTPUT: RESULTS OF ANALYSIS 
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Jig. 12 



210- 



212 



INPUT: 
3TP IMAGE 



INPUT: 
CALIBRATION 
MAP 



ANALYSIS OF THE DISTRIBUTION OF 
COLOR HUE AND COLOR INTENSITY IN 
THE 3TP IMAGE 



211 



213- 



CORRELATION OF COLOR HUE AND 
COLOR INTENSITY IN THE 3TP IMAGE 
AND IN THE CALIBRATION MAP TO 
ASSESS THE MICROVASCULAR 
PERMEABILITY -K AND FRACTION OF 
EXTRACELLULAR VOLUME - v 
REFLECTED IN THE 3TP IMAGE 



v 



*■ 

214—^ 



OUTPUT: RESULTS OF ANALYSIS 
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SLOW WASH-OUT: RED 



I(tl) 



FAST 
WASH- IN 



Kto).- 



SLOW 
WASH-IN 



I(t2) 

— BRIGHT RED 



--DARK RED 



to 



t1 



t2 



MODERATE WASH-OUT: GREEN 

I(t2) 



FAST 
WASH-IN / 

V. / 

y 

Kto)/ _ r .4 

SLOW 
WASH-IN 



to 




BRIGHT GREEN 



DARK GREEN 



FAST WASH-OUT: BLUE 
I(t1) 



FAST 
WASH-IN / 



y 



I (to) / 



- SLOW 
WASH-IN 



\I(|2) 

■ BRIGHT BLUE 

■4- DARK BLUE 



to 



t1 



t2 
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FIG. 17a FIG. 17b 



EVF 
Extracellular 
Volume Fraction 




FIG. 17c 



FIG. 17d 
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FIG. 1 8 b 
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FIG. 19c 



Application No. : 1 0/8 1 2,852 Art Unit: 2863 Replacement Sheet 




FIGURE 20 
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FIG. 21c 



Application No. : 1 0/8 1 2,852 Art Unit: 2863 Replacement Sheet 




FIG. 22c 
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Fig. 23c 



